This paper pays attention to analysis of the economic impacts of the bovine spongiform encephalopathy (BSE) occurrence in the Czech Republic, namely the financial compensations to the farmers whose herds had been affected and the costs of animal killing and carcass disposal in the rendering plant. Between February 2001 and the end of 2014, a total of 1 879 749 cows were examined and 30 cases of the BSE were detected. Consequently, 4 243 cows in cohorts were killed and their carcasses were safely disposed of. The farmers whose herds had been affected were provided compensations for the losses suffered. The total of the compensations in this period reached EUR 7 752 000. Of these, 83.3 % (EUR 6 458 000) were compensations for the value of the killed animals, 9.7 % (EUR 752 000) for the related costs, i.e., killing, safe disposal of carcasses and the examination for the BSE, and 6.9 % (EUR 535 000) for the losses due to non-materialised production. The average costs per 1 BSE-positive animal were EUR 258 400 and the average costs per 1 cohort animal were EUR 1 827. In the rendering plant responsible for killing the infected and cohort animals and safely disposing of their carcasses, the total of 2 342 tons of raw material was processed between March 2003 and 2009, and this cost EUR 363 777. The fact that there were only two last cases of the BSE in 2009 suggests a trend towards the disease eradication, which is in agreement with the situation in the other EU countries.
INTRODUCTION
For more than two decades, the European beef demand was affected by the existence of bovine spongiform encephalopathy (BSE) because of its potential danger to human health. The bovine spongiform encephalopathy (BSE) is an infectious disease caused by prions and was first detected in Great Britain in 1985 /1986 . In 1988 was ascertained that the major source of infection was the use of meat and bone meal from the fallen stock animals (Wilesmith et al., 1988) . In the Czech Republic, feeding meat and bone meal to ruminants was banned in 1991 (Anonym, 1991) .
In the industrialized countries, for the sake of public health cattle slaughtered at 30 months and older was examined for the presence of priors in the brain tissue. In the Czech Republic, the regular examination of animals came into effect on 1st February 2001 and, by 31 st December 2014, a total of 1 879 749 cattle were examined, of which 30 animals were tested positive. Only two outbreaks of the bovine spongiform encephalopathy in 2009 and no case of the BSE within the last five years confirm that in the Czech Republic the disease incidence has definitely a decreasing trend, which is in agreement with the situation in the other EU countries. Because of 30 positive BSE findings, the total of 4 243 cows were killed and their carcasses were destroyed. The animals selected to be killed in relation to each BSE occurrence constitute a cohort, which is a group of animals born in the same herd within 12 months preceding or following the date of birth of the affected bovine animal.
Nowadays according to rules of World Organization for Animal Health, each of 180 member countries registered for this organization has assigned a risk status with the degree of risk of BSE. As the official BSE status of a country or zone is determined based on an overall assessment of risk, the occurrence of a new BSE case implies a re-assessment of the official risk status only in the event of a change in the epidemiological situation indicating failure of the BSE risk mitigating measures in place.
Member countries recognised as having a negligible BSE risk in accordance with Chapter 11. Table 2 shows countries with controlled BSE risk that are required to test all animals aged over 30 months.
In the Czech Republic, the procedure for the destruction of the killed animals developed over years. At the first, 2001 BSE occurrence, the animals were killed on the farm and buried within its boundary. However, this proved difficult in terms of hygiene and sanitation and was ethically unacceptable. Therefore, on the following five occasions, the animals were killed and their carcasses disposed of at the regular rendering plants. This, however, carried a risk of contaminating both the premises and products and thus, in 2003, the rendering plant Asanace Žichlínek Ltd. was assigned by the State Veterinary Administration to become an institution specialized in killing all the BSE suspected animals, and in processing and disposing of their carcasses in the following years. The meat and bone meal produced was subsequently incinerated in cement works.
In accordance with the EU common Agricultural Policy and farming promotion, the EU provides financial compensations to farmers who have suffered losses due to the BSE. Their allocation is regulated by the Act no. 166/1999 on Veterinary Care and on Amendment of Certain Related Acts (Veterinary Act), with particulars given in the Title IX Compensation of Costs and Losses Incurred in Connection with Dangerous Contagious Diseases (Anonym, 1999) . This defines reimbursements to farmers whose cattle herds have been affected by the transmissible diseases specified in the Annexes 3 and 4 (Pospíšil, 2008) .
To provide a deeper insight into the legal and economic aspects associated with the BSE in the Czech Republic, the first part of the study was focused on the evaluation of the indemnity policy and quantification of reimbursements provided for farmers according to the Veterinary Act in the period from 2001 to 2014. The total costs were itemised and the cost items broken down to cover the individual operations the farmers were responsible for in the BSE management and for which they were subsequently reimbursed.
In the second part, my aim was to calculate the costs related to the killing and disposal of the animals brought to the rendering plant Asanace Žichlínek Ltd. between October 2003 and 2009. This calculation ends in 2009, because after this year there was no occurrence of BSE in the Czech Republic and no kiliing and disposal of animals in this rendering plant.
MATERIAL AND METHODS
The chief method used in the first part was the evaluation of legal rules, i.e. legal acts, regulations and implementing provisions, and their application to the BSE occurrence in Czech herds. In addition, the EU legislation concerning this issue was analysed and compared with the relevant legislation of the Czech Republic.
The method of economic evaluation was the analysis of statistical data related to the costs of the BSE eradication in the Czech Republic; this information was provided by the Ministry of Agriculture of the Czech Republic (Saksún, 2008) . Subsequently, the data was related to the individual cost compensation items, as specified by the Veterinary Act.
The analysis presented in the second part was based on account records provided by the Asanace Žichlínek Ltd. (Nicák, 2008) . It included an evaluation of the whole process consisting of animal killing, carcass mechanical processing, heat treatment, sterilisation, drying, hammer-mill pressing and pulverisation, and dispatching of the processed material. The costs of transporting the animals to be killed at the rendering plant were not included. They were born by the farmers who were subsequently reimbursed by the Ministry of Finance in accordance with the Veterinary Act.
RESULTS

PART 1. ECONOMIC EVALUATION OF LOSS COMPENSATIONS
The reimbursements for the 2001-2014 periods were itemised, analysed and finally summarised. Table 3 shows the compensations for all costs spent in relation to the BSE between 2001 and 2014. A total of 30 animals tested BSE-positive and, consequently, 4 243 animals coming from 141 herds were killed due to the constitution of cohorts. The total of compensations in this period reached EUR 7 752 000. The average occurrence was 2.14 BSE-positive animals per year, the average A = 1-10 animals in a cohort; B = 11-100 animals in a cohort; C > 100 animals in a cohort * Costs related to killing and safe disposal of carcasses and farm decontamination costs per 1 BSE-positive animal were EUR 258 400, and the average costs per 1 cohort of animals (killing and carcass disposal) were EUR 1 827. Of these, 83.3 % (EUR 6 458 000) were compensations for the value of the killed animals, 9.7 % (EUR 752 000) for the related costs, i.e., killing, safe disposal of the carcasses and examination for the BSE, and 6.9 % (EUR 535 000) for the losses due to the non-materialised production.
The number of cohorts is not in agreement with the total of 141 herds affected, as shown in Table 3 . This is because there were instances when an animal from the original cohort was transferred or sold to another herd. Its new keeper, having to comply with the Emergency Veterinary Measures, then had this cows killed and thus one cow was reported in association with two or more herds. 
PART 2. EVALUATION OF THE COSTS AS
DISCUSSION
Due to early and stringent veterinary precautions and the ban on feeding meat and bone meal (MBM) to cattle in 1991, the first case of the BSE in the Czech Republic was detected in 2001. The most probable cause was an indirect contamination of cattle feed with the imported MBM or with the MBM intended for feeding pigs and poultry and allowed for use before 2003 (Semerád, 2007) . In the period from 1 st February 2001 to 31 st December 2014, 30 BSE-positive cases were identified by the active monitoring for the BSE involving 1 879 479 cows. The detection was effective thanks to the well coordinated laboratory diagnostic procedures carried out in the laboratories of the State Veterinary institutes in Prague, Jihlava and Olomouc.
To reduce the economic impact of the BSE on farmers, legal means have been established to reimburse farmers for the losses both direct and related. The latter involve costs of the examination for the BSE, transport of animals to a specialised rendering plant, their killing and safe disposal of their carcasses, and cleaning and disinfection of the holding and its equipment, though this procedure is questionable, because the BSE is not a truly contagious disease. In addition, the farmer is reimbursed for losses due to the non-materialised production. However, not all these compensations can completely cover the costs incurred in relation to the BSE.
In the first place, the producer-consumer relations, usually taking a long time to establish, are destroyed and the return to the market is difficult; also, large costs are necessary to build up the herd again. These costs are difficult to calculate and their compensation cannot be claimed because they are not treated by the legislation. A BSE incident is also associated with several adverse consequences, such as loss of jobs in an agricultural enterprise, which can have a deep impact on rural populations. The ensuing problems in the broadest sense of the word can partly be eased by the commercial insurance policy. The experience showed that most of the farmers were insured. Any payment of insurance benefit has no effect on the amount of cost compensation based on the Veterinary Act. Since a farmer-insurance company relationship is a business one, it was not possible to find out the information on benefit payments and to include it in this study. To ease the negative economic impacts of the BSE, the EU provides financial support for all member states. For instance, in 2007 the Czech Republic received EUR 1 640 000 for the active monitoring and EUR 2 500 000 for the eradication (EU-Dg-SAnco, 2006) .
It is interesting that the amounts of reimbursement presented in the international literature are reported only as the total costs per certain period, including the data from the Great Britain that suffered most. The calculation of cost compensations is based on tables prepared in advance in which, for each cattle age category, the amount of compensation is given without any respect to the animal's actual productivity (Defra, 2007) . The British government study has reported that the total net cost (Brinkle, 2002) . It is evident that this high sum of money was relevant to the exceptionally high number of the BSE-positive cows that had exceeded 187 000 animals by that fiscal year. This sum also included Ł 720 million to compensate for the loss of markets in the EU countries, because the European Commission banned beef export in March 1996 (in the USA, import of British beef was banned in the late 1980s). The beef production accounts for about 0.5 % of the British gross domestic product and the British beef industry has over 130 000 employees. With the decrease in beef meat prices, the prices of all other kinds of meat increased in the Great Britain. This chiefly concerned poultry and lamb meat, which increased in price approximately by 5 %, with pork price remaining generally unchanged (Leeming and Turner, 2004) . In Northern Ireland, the beef producing industry employs over 5 000 workers and the additional 600 000 are employed in the related industrial branches (Caskie et al., 1998) . Thus, the rate of employment in this industry has a deep social impact. The costs of re-qualification for workers who had lost their jobs due to the reduced beef production were estimated to be 7.9 % of all costs related to the BSE crisis (Muth et al., 2005) .
This study paid attention to the costs of animal killing and their carcass disposal in the rendering plant specialised for this purpose. The evaluation was based on the cost per 1 kg of the processed material, which ranged from EUR 0.15 in 2003 to EUR 0.30 in 2009. Between March 2003 and the end 2009, the total of 3 793 bovine animals associated with the BSE occurrence were killed there and their carcasses were destroyed and disposed of; this accounted for 2 342 tons of the processed material. The total costs for the whole period amounted to EUR 363 777. The considerable increase in costs during this period is in agreement with the inflation development (wagepush, energy price increase) in the domestic economy and is also related to the increased financial demands for the hygienic and technological quality of the rendering plant operation (septic and aseptic units, disinfecting fords, separation of processing routes) after the Czech Republic joined the EU.
Costs described here did not include the costs of transporting the animals to be killed to the rendering plant. These were covered by the farmer who was subsequently reimbursed by the Ministry of Finance in accordance with the Act no. 166/1999 on Veterinary Care and on the Amendment of Certain Related Acts. The costs greatly varied depending on the distance between the farm and the rendering plant and on whether the farmers had their owntransporting facilities or had to hire it.
In one instance, no long-distance transport was needed. It occured when the first BSE case was discovered in 2001 in the village of Dušejov in the Jihlava district. All 134 cows of the cohort were killed on the farm and buried in its vicinity. The carcasses were placed four metres deep in the ground and were covered up with a 1.5-2 m layer of soil (Meloun, 2006) . Although this method of disposal may seem complicated, the total costs were only EUR 2 866 (hydrogeological expert report EUR 300, wages EUR 478, local transport EUR 1593, fencig EUR 495) (Saksún, 2008) , which was much less than what the process of disposal would have cost in a rendering plant.
However, for the public health and environmental reasons it was not possible to continue with this method of disposal. Moreover, the cohorts derived from the later BSE cases were larger in size that the first cohort buried in Dušejov. For instance, the cohort from the 7 th case in 2003 had 875 cows and that from 22 nd case in 2005 had 333 cows, and the burial of so many animals would not have been feasible.
The rendering process produces meat and bone meal; one kilogram of raw material gives 0.28 to 0.29 kg of it. In addition, 0.08 to 0.09 kg of animal fat is obtained; the residual fat content in meat and bone meal is 13 % to 18 % and residual moisture is 2.8 %.
The meat and bone meal produced is transported to cement works for incineration at the temperature of about 1 200 °C. One kilogram of meat and bone meal gives about 0.25 kg ash. By the process carried out at the rendering plant and by the subsequent incineration in a cement factory, 30 to 40 kg ashes are produced. The ashes are included in the cement production and become a part of the final product. Considering that the total number of cows killed and disposed of at the rendering plant Asanace Žichlínek was 3 793, the total amount of ashes produced in the cement works was 637 tons.
The rendering plant paid 5 cents the cement works for 1 kg meat and bone meal to be incinerated, and claimed an equal compensation from the Ministry of Agriculture of the Czech Republic. The funds to cover the expenses related to the disposal of meat and bone meal had been included in the state budget (the "general Treasury Administration" chapter) until 2007. Since 2007, the funds have no no longer been available and the meat and bone meal have been incinerated in the cement works free of charge. However, the cement works can utilize the caloric power of the meat and bone meal, because its 18 MJ per kg equals to the fuel efficiency of 1 kg lignite (Anonym, 2008) . Considering that the average price of 1 ton of lignite is EUR 125, the 637 tons of burnt meat and bone meal contributs about EUR 79 625 to the cement factory's budget.
